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ABSTRACT : PURPOSE: To increase the displacement amount and the generated power by alternately 
applying electric fields of specific different waveforms in the same direction and reverse 
direction of the polarization, and to enable the polarization deteriorated due to application 
of voltage in the reverse direction of the polarization to be fully restored by applying 
voltage in the polarization direction. 

CONSTITUTION: When the withstand electric field strength of a piezoelectric element is 

Ec, the piezoelectric element is driven by applying, in the reverse polarization direction for 

time T, an electric field E the maximum value of which is in the range of (1/4)Ec and 

(9/10)Ec, and then applying an electric field which is equal to or greater than [E+(n/10)Ec] 

(n=0~10) for 0.5xTx10~ n+1 or longer in the polarization direction. For 

instance, in order to seek the voltage to be applied in the polarization direction in the case 

where voltage Vd is applied in the reverse polarization direction for Time To, and then the 

polarity is switched and voltage is applied in the polarization direction, if n is sought by 

using To=0.5Tox1CT n+1 , the result is about 0.7. If To= 

Tox10' n+1 is used, n is 1 . Therefore, it is only needed to apply in the polariza 

tion direction voltage of [Vd+0.7x(1/10)Vc]~[Vd+(1/10)Vc] or greater. 
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